Evoked pain behavior and spinal glia activation is dependent on tumor necrosis factor receptor 1 and 2 in a mouse model of bone cancer pain.
Bone-cancer-related pain is one of the most disabling factors in patients suffering from primary bone cancer or bone metastases. Recent studies point toward an important role of proinflammatory cytokines, example tumor necrosis factor-alpha (TNF), for tumor growth and bone-cancer-associated pain. Mechanisms by which TNF, through its receptor subtypes, TNF receptor 1 (TNFR1) and -2 (TNFR2), elicits altered sensation and pain behavior, are still incompletely understood. To look for a potential role of TNF in bone cancer pain, cancer-related pain was analyzed in fibrosarcoma-bearing C57Bl/6J wild type mice after systemic antagonism of TNF. To further clarify the role of TNF receptor (TNFR) in bone-cancer pain, naive and fibrosarcoma-bearing C57Bl/ 6J wild type and transgenic mice with a deficiency of TNFR1 (TNFR1ko), TNFR2 (TNFR2ko), and TNFR1+2 (TNFR1+2ko) were compared regarding cancer-related pain and hyperalgesia, tumor growth, osteoclast activation, and spinal astrogliosis. Systemic antagonism of TNF significantly alleviated tactile hypersensitivity and spontaneous bone-cancer-related pain behavior. Most interestingly, combined deletion of the TNFR1 and TNFR2, but not of either gene alone, almost completely inhibited the development of tactile hypersensitivity, whereas spontaneous pain behavior was transiently increased. Accordingly, spinal astrogliosis was markedly reduced, whereas tumor growth was significantly increased in TNFR1+2ko mice. In contrast, deletion of the TNFR1 or TNFR2 gene alone did not change tumor growth or spinal astrogliosis. Our findings suggest that the combined absence of TNFR1 and TNFR2 is necessary for the attenuation of cancer-related tactile hypersensitivity and concomitant spinal astrogliosis, whereas tumor growth seems to be inhibited by combined TNFR activation. These findings support the hypothesis of cytokine-dependent pain development in cancer pain. Differential targeting of TNFR activation could be an interesting strategy in bone-cancer-related pain conditions.